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Background
As the work on the core requirements for AAS BS is in its final stages, it is useful to contemplate on how the conformance testing for these requirements should be performed. This contribution aims to explain the tests required for the conducted power and RX sensitivity requirements in MSR with the intention that this discussion will serve as a basis for further discussions in AAS and aid in specifying the conformance testing requirements for the AAS BS. An important aspect to consider in such discussions is that for OTA testing, there is a need to consider test scope considering that besides the dimensions of bands and carriers, also a spatial dimension exists.
Discussion 
Band Categories & Capability Sets
To simplify the specification of requirements for an MSR BS, the operating bands are divided in different categories. These categories are summarized as follows:
-	Band Category 1 (BC1): Bands for E-UTRA FDD and UTRA FDD operation
-	Band Category 2 (BC2): Bands for E-UTRA FDD, UTRA FDD and GSM/EDGE operation
-	Band Category 3 (BC3): Bands for E-UTRA TDD and UTRA TDD operation
A BS may operate in one or more of the bands based on the band categories above, depending on the capability of the base station. In addition to the support for a certain operating band, the BS capability also determines the RAT supported by the BS in a particular operating band. The support for the band category and the capability set is part of the manufacturer’s declaration. The table below is an excerpt from TS 37.141 which shows the various capability sets specified for an MSR BS. Sub-clause 5 of the TS 37.141 captures references the various requirements and test configurations that are applicable for a certain declared capability set. The focus of this paper is however on the conducted power and sensitivity requirements. 
The applicability of requirements and test configurations also depends on the capability set declared by the manufacturer. It is to be noted that different requirements and test configurations may be applicable depending on the supported RATs and the capability of the BS to simultaneously operate in multiple-bands. This means that there may be a difference in the number of tests performed for the single-RAT, multi-RAT and multi-band capable BS. 

Table 4.7.1-1 Capability sets
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	Supported RATs
	UTRA
(MC)
	E-UTRA
(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA

	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)

	SR 
E-UTRA (SC, MC, CA)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2

	NOTE: MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT



Testing Base Station output power & RX Sensitivity
The tables captured in section 2.2.1 and 2.2.1 below are an excerpt from TS 37.141 which specify the tests related to the BS output power and the RX sensitivity for a BS that may support single-RAT, multi-RAT and multi-band operation.
For a BS declared to be capable of contiguous operation only, the applicable test configuration is by a “C”. In case the BS is declared to be capable of contiguous and non-contiguous operation (where the parameters declared for C & NC operation are identical, the applicable test configuration(s) are denoted by “CNC”. However, in case the BS is declared to be capable of contiguous and non-contiguous operation (where the parameters declared for C & NC operation are not identical, the applicable test configuration(s) are denoted by “C/NC”.
For certain cases where the requirements and test configurations can be re-used from the UTRA/E-UTRA specifications, reference to these specifications are provided.
For a BS that may be capable of multi-band operation, both single band tests (SBT) and multi-band tests (MBT) may need to be performed. Table 5.3-1 below identified which tests are required for the BS output power. In case where SBT is required, the requirements and applicable test configurations in referenced in Table 5.2-1 and Table 5.1-1 are re-used. In case of MBT, the test configuration for MBT is required and is referenced in Table 5.3-1.
Tests required for BS output power 

Table 5.2-1: Test configurations for capability sets for Single-RAT capable BS
	Capability Set
	UTRA (MC) capable BS (CS1)
	E-UTRA (MC) capable BS (CS2)

	BS test case
	BC1
	BC2
	BC3
	BC1
	BC2
	BC3

	6.2 Base Station output power
	- 
	- 
	- 
	- 
	- 
	- 

	Base Station maximum output power
	C: TC1a
CNC: TC1a
C/NC: TC1a, NTC1a
	C: TC1a
CNC: TC1a
C/NC: TC1a, NTC1a
	C: TC1b
	C: TC2
CNC: TC2
C/NC: TC2, NTC2
	C: TC2
CNC: TC2
C/NC: TC2, NTC2
	C: TC2
CNC: TC2
C/NC: TC2, NTC2

	E-UTRA DL RS power
	N/A
	N/A
	N/A
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	UTRA FDD primary CPICH power
	(TS 25.141)
	(TS 25.141)
	N/A
	N/A
	N/A
	N/A

	UTRA FDD secondary CPICH power
	(TS 25.141)
	(TS 25.141)
	N/A
	N/A
	N/A
	N/A

	UTRA TDD primary CCPCH power
	N/A
	N/A
	(TS 25.142)
	N/A
	N/A
	N/A



Table 5.1-1: Test configurations for capability sets for Multi-RAT capable BS
	Capability Set
	UTRA + E-UTRA 
(CS 3)
	GSM+ UTRA 
(CS 4)
	GSM + 
E-UTRA
(CS 5)
	GSM + UTRA + E-UTRA
(CS 6)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC2
	BC2

	6.2 Base Station output power
	- 
	- 
	- 
	- 
	- 
	- 

	Base Station maximum output power 
	C: TC3a
CNC: TC3a
C/NC: TC3a, NTC3a
	C: TC3a
CNC: TC3a
C/NC: TC3a, NTC3a
	C: TC3b
	C: TC4a
CNC: TC4a
C/NC: TC4a, NTC4a
	C: TC4b
CNC: TC4b
C/NC: TC4b, NTC4b
	C: TC4c
CNC: TC4c
C/NC: TC4c, NTC4c

	E-UTRA for DL RS power
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	N/A
	(TS 36.141)
	(TS 36.141)

	UTRA FDD primary CPICH power
	(TS 25.141)
	(TS 25.141)
	N/A
	(TS 25.141)
	N/A
	(TS 25.141)

	UTRA FDD secondary CPICH power
	(TS 25.141)
	(TS 25.141)
	N/A
	(TS 25.141)
	N/A
	(TS 25.141)

	UTRA TDD primary CCPCH power
	N/A
	N/A
	(TS 25.142)
	N/A
	N/A
	N/A



Table 5.3-1: Test configurations for Multi-Band capable BS (all Capability Sets)
	BS test case
	Test for Multi-Band capable BS
	Test configuration for MBT

	
	Common antenna connector
	Separate antenna connector
	BC1/BC2
	BC3

	6.2 Base Station output power
	-
	-
	-
	-

	Base Station maximum output power 
	SBT, MBT
	SBT, MBT
	TC7a
	TC7a

	Additional regional requirement
(only for band 34)
	N/A
	N/A
	N/A
	-

	E-UTRA for DL RS power
	SBT
	SBT
	-
	-

	UTRA FDD primary CPICH power
	SBT
	SBT
	-
	-

	UTRA TDD primary CCPCH power
	SBT
	SBT
	-
	-



Tests required for RX Sensitivity
 Table 5.2-1: Test configurations for capability sets for Single-RAT capable BS
	Capability Set
	UTRA (MC) capable BS (CS1)
	E-UTRA (MC) capable BS (CS2)

	BS test case
	BC1
	BC2
	BC3
	BC1
	BC2
	BC3

	7.2 Reference sensitivity level
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA requirement
	N/A
	N/A
	N/A
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	UTRA FDD requirement
	(TS 25.141)
	(TS 25.141)
	N/A
	N/A
	N/A
	N/A

	UTRA TDD requirement
	N/A
	N/A
	(TS 25.142)
	N/A
	N/A
	N/A

	GSM/EDGE requirement
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A



Table 5.1-1: Test configurations for capability sets for Multi-RAT capable BS
	Capability Set
	UTRA + E-UTRA 
(CS 3)
	GSM+ UTRA 
(CS 4)
	GSM + 
E-UTRA
(CS 5)
	GSM + UTRA + E-UTRA
(CS 6)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC2
	BC2

	7.2 Reference sensitivity level
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	N/A
	(TS 36.141)
	(TS 36.141)

	UTRA FDD
	(TS 25.141)
	(TS 25.141)
	N/A
	(TS 25.141)
	N/A
	(TS 25.141)

	UTRA TDD
	N/A
	N/A
	(TS 25.142)
	N/A
	N/A
	N/A

	GSM/EDGE
	N/A
	N/A
	N/A
	(TS 51.021)
	(TS 51.021)
	(TS 51.021)



Table 5.3-1: Test configurations for Multi-Band capable BS (all Capability Sets)
	BS test case
	Test for Multi-Band capable BS
	Test configuration for MBT

	
	Common antenna connector
	Separate antenna connector
	BC1/BC2
	BC3

	7.2 Reference sensitivity level
	
	
	
	

	E-UTRA
	SBT
	SBT
	-
	-

	UTRA FDD
	SBT
	SBT
	-
	-

	UTRA TDD
	SBT
	SBT
	-
	-

	GSM/EDGE
	SBT
	SBT
	-
	-



Conclusion 
This contribution provided an overview of the amount of tests required for the conducted power and RX sensitivity requirements in MSR. It is important to note that the number of tests vary depending on the BS capability (supported band categories and RATs). Considering the example of a Multi-RAT BS with support for band category 2 (i.e. Bands for E-UTRA FDD, UTRA FDD and GSM/EDGE operation), up to 5 different tests need to be performed for the BS output power (depending on the support for contiguous and non-contiguous operation). Additionally, in case the BS is declared to support multi-band operation, additional tests need to be performed using the multi-band test configurations. In view of the amount of testing required for the conducted requirements, it is important to pay attention to the test scope for the OTA testing, considering that besides the dimensions of bands and carriers, also a spatial dimension exists. The test scope needs to be adequate but not excessive. Having as background knowledge of the amount of testing needed to cover the non-spatial aspects will aid the discussion on how to set a good OTA test scope.
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